Female calling signals were studied in two Ribautodelphax species with mixed populations of diploid and pseudogamous triploid females. Significant variation was found between populations and within populations. Only minor differences were found between diploid and triploid females of the same populations. The results are discussed in view of hypotheses on the origin of the pseudogamous triploid females and in relation to coexistence of biparental species and pseudogamous females.
INTRODUCTION
Acoustic signals play an important role in the intraspecific communication of planthoppers (Delphacidae) (reviews in CLARiDCE, 1985a, b) . Recently, interspecific differentiation has been described in calling signals of male and female planthoppers of the genus Ribautodelphax (DEN BIEMAN, 1986 ). Significant differences among conspecific populations were found in several Ribautodelphax species, but these differences were small compared to interspecific divergences. Moreover, only slight acoustic variation was found within populations of all species examined so far. In populations of two species, R. pungens (Ribaut) and an undescribed species, provisionally indicated as Taxon 4, sexually reproducing diploid females and males occurred together with pseudogamous triploid females (DEN BIEMAN, 1984) . These pseudogamous females depend on the bisexual species because they need to be inseminated by males to initiate the development of their eggs, although their all-female triploid offspring receives maternal genes only. Pseudogamous triploid females were also discovered in the planthopper genus Muellerianella (DROSOPOULOS, 1976; Booij, 1982a, b) . A hybrid origin was suggested for these Muellerianella triploids on the basis of distribution patterns, hybridization tests and ecological relations (DROSOPOULOS, 1978; Booij, 1982b esculenta, while autopolyploid triploids should be similar to the single parent species.
MATERIAL, AND METHODS

Planthoppers
For acoustic studies eighteen populations of R. pungens were sampled ( DEN BrENraN (1986, 1987, and in prep.) and it is treated as a valid species in this paper.
Diploid and pseudogamous triploid females will be indicated with 2N and 3N, respectively.
were reared on their specific host plants (DEN BIEMAN, 1987 ) in a greenhouse (20°C, light phase 18h). Only material of the first four laboratory-bred populations was recorded in order to reduce the chance of loss of variation during continued rearing or due to inbreeding in the diploids (DEN BIEMAN, 1986 ).
Recording Technique
The technique used for the registration of substrate-borne acoustic signals of planthoppers was described by DE VRIJER (1984) . Females were isolated as fifth instars and recorded as adults of 7-10 days. All recordings were made between 19 and 20°C (DEN BIEMAN, 1986 ). Most Ribautodelphax females rarely produced spontaneous calls, but they readily responded to playback with recorded conspecific male
